Introduction
The state of Uttarakhand, originally named Uttaranchal, was formed on November 9, 2000. It has a population of just over 10 million, 1 and achieves above the national average for average household expenditures, literacy, and on some health indicators.
2 Uttarakhand was carved out of Uttar Pradesh following years of popular protests. Calls for statehood were motivated by the economic and political marginalisation that the area had suffered while still part of Uttar Pradesh. 3 While talk of statehood for Uttarakhand dates back decades, the movement for separation gained traction when, in 1994, the Samajwadi Party government in Uttar Pradesh sought to introduce a 27 percent quota on government jobs and education for Otherwise Backward Castes (OBCs). In the Uttarakhand region, the OBC population was just 2 percent of the overall population. With high unemployment and poor economic development, people aspired primarily to government jobs and education. 4 A hurdle to statehood over the decades prior to 2000 had been the common argument that Uttarakhand would be economically unviable as a state. However, at the time of its formation, hydro power and tourism were projected as the basis upon which it could be economically successful. 5 The headline story of Uttarakhand's electricity distribution sector is one of transformation, and the relatively good financial performance for the state's public electricity distribution company (discom), the Uttarakhand Power Corporation Limited (UPCL). This paper traces how this has been a direct result of the golden combination of cheap hydro power and the arrival of large industrial consumers. Following the state's creation, Uttarakhand inherited 3700 million units (MU) of hydro power capacity from Uttar Pradesh, 6 meaning that low tariffs could be set for all consumers groups. Coupled with this inherited situation, in 2003 the Government of India passed a package of incentives for industry to set up in Uttarakhand, and in the years following 2002 the state government actively encouraged industry. The result of this was that large industry moved to the state en masse. In 2001-2002 the UPCL's industry consumers made up 21.4 percent of consumption, 7 whereas by 2014-2015 industry made up 55.40 percent of sales. 8 Benefiting from cheap hydro power and the arrival of industrial consumers, the UPCL has seen its aggregate technical and commercial (AT&C) losses decline from 54.56 percent in [2001] [2002] to 18.82 percent in 2014-2015. The UPCL has not required annual government subsidies. Uttarakhand looks set to provide 24x7 power and to achieve full electrification in several years.
Beyond this headline story, there has however been slow progress over the last 16 years to in reducing aggregate technical and commercial (AT&C) losses attributable to consumer groups other than large industry consumers. The Uttarakhand Electricity Regulatory Commission (UERC) has repeatedly identified and highlighted problems with defective meters, meter reading, billing, ghost customers at the UPCL, and very low load factors recorded for some industry consumers. Yet the UPCL has been very slow to deal with these problems, despite multiple annual orders to do so. AT&C losses attributable to consumers excluding large industry consumers were 41.25 percent in [2003] [2004] , and were still 30.62 percent in 2014-2015. 9 Further, from 2007 onward, the state has suffered from seasonal power shortages nearly every year and has had to resort to load shedding. Cheap power and a large industrial base appear to be a windfall that has meant that reform and improvements in the distribution sector have not been essential. Without cheap hydro power and a large industrial base, Uttarakhand's distribution sector would likely look much like that of Uttar Pradesh where, with expensive power, low industrial demand, and high AT&C losses, discoms suffer large annual losses.
Going forward, the golden combination of cheap power and reliable industry revenue looks fragile. While Uttarakhand has been able to rely upon cheap hydro power, and currently buys cheap short-term power from central exchanges during periods of seasonal deficit, there has been a failure to develop sufficient new hydro power capacity. In recent years, agreements to buy gas and renewables have been made, which are more expensive sources of energy, and if rates for short-term power rise this will also put pressure on the UPCL's financial position. Furthermore, over the last five years, industry use of OA to buy cheaper power from sources other than the UPCL has been growing, and tax incentives that brought industry to Uttarakhand are coming to an end. This paper is structured as follows. It starts with background context about electricity generation in Uttarakhand and the performance of the state's distribution sector. It then outlines the position of the state's distribution sector and the UPCL at the time statehood was won, and traces how in the years following 2002 the UPCL's position was transformed. It shows how in these early years there was, however, a failure to deal with problems around revenue realisation, defective meters, and ghost customers. The paper then moves on to outline how from 2007 onward, under a new government and while industrialisation was continuing and the position of the state's discom improved, seasonal power deficits were leading to annual power crises and problems with revenue realisation, defective meters, and ghost customers were still not dealt with. The final section of this paper explores how while the state is close to achieving 24x7 power and full electrification, at the same time industrialisation is slowing, industrial policies are coming to an end, cheap power is no longer a certainty, and AT&C losses beyond large industry consumers have still not been comprehensively tackled.
I. Context
As of November 2016, Uttarakhand had an allocated power capacity of 3,719 MW.
10 Figures 1 and 2   11 show the make-up and ownership of Uttarakhand's generation capacity. Per-capita consumption was 1,154 kWh in financial year 2015, up from 1,012 kWh in 2012, 12 a number significantly higher than the average for India, which was 884 kWh per capita in 2011-2012. 13 In 2011, 87 percent of all households were using electricity as a main source of light, up from 60.3 percent in 2001; 95.5 percent of urban households had electricity.
14 Statistics from the National Family Health Survey (NFHS) state that in 2015-2016 electrification had reached 97.5 percent. 15 The state government has committed to achieving 100 percent electrification by 2018, with 100,407 households identified as still requiring electrification. In 2016, the Ministry of Power praised the performance of the UPCL, highlighting its low AT&C losses, its healthy collection efficiency, and its lack of reliance upon subsidy support from the state government.
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The UPCL's financial losses in recent years have been low, and a net profit of Rs. 323 crore was achieved in 2013-2014. Table 1 Figure 6 shows how average cost of supply (ACS) has been close to average revenue realised (ARR) over recent years, and was higher in 2013-2014. 19 Uttarakhand has a high potential for renewable energy. The Government of Uttarakhand recently estimated that there is the potential for 18,175 MW of hydro power in the state, and estimated a potential of about 3,000 MW for small, mini, and micro hydro power. 20 The 
I. The Journey of a New State to Industrial Strength
Before Uttarakhand's formation, the area that would make up the state, much like the rest of the then undivided Uttar Pradesh, had a low level of industrial electricity consumption and a weak electricity transmission infrastructure. Industrial consumption made up 21.4 percent of all consumption in [2001] [2002] 22 while in Uttar Pradesh the equivalent figure was 20 percent. 23 Per capita electricity consumption in 1995-1996 for Uttar Pradesh was 207 kWh. While in the Dehradun and Nainital districts per capita consumption was respectively 595.8 kWh and 517.5 kWh, in the hilly districts it was much lower; for example, in Pithoragarh the figure was 71.7 kWh, while in Garhwal it was 44.5 kWh. 24 In 2001, the Uttar Pradesh Electricity Regulatory Commission (UPERC) estimated the transmission and distribution (T&D) loss for Uttarakhand to be 30.8 percent compared with 35.97 percent for undivided Uttar Pradesh. 25 Uttarakhand did, however, have a higher per capita income of more than Rs. 12,000 compared with only Rs. 7,000 in Uttar Pradesh. 26 Officers at the UPCL anecdotally speak of how, prior to statehood, districts that would make up Uttarakhand were an undesirable posting for employees at the Uttar Pradesh State Electricity Board.
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Uttarakhand inherited a challenging electricity distribution sector. The state's transmission and distribution infrastructure needed investment, revenue realisation was low, and there were large outstanding dues, particularly from government customers. 28 In their first tariff ruling, the UERC estimated that AT&C losses had been 54.56 percent in 2001-2002, while revenue realisation from government customers was below 10 percent. In Uttar Pradesh, AT&C losses were below 50 percent in [2001] [2002] . 29 Uttarakhand inherited a large base of hydro power, however, and had an overall energy surplus throughout the year, even during months when hydro power production was lower. In 2003, the total energy available to Uttarakhand was 5,300 MU, while the state's requirement was 3,900 MU. Uttarakhand had access to 3,700 MU of cheap hydro power and excess power was being sold out of the state.
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The model of one public generation company and one public transmission and distribution company was adopted. Uttarakhand was formed the year after a Bharatiya Janata Party (BJP)-led government in Uttar Pradesh had broken up its own electricity board and was planning the creation of multiple discoms, which were to be rapidly privatised. Notably, the same plans for privatisation were not put into place in Uttarakhand, despite there being a BJP-led interim government; indeed, there has only recently been a limited political push to privatise distribution in several high-loss districts. In 2001, the Uttarakhand Power Corporation Limited (UPCL) was set-up as the sole public discom responsible for transmission and distribution, and the Uttarakhand Jal Vidyut Nigam Limited (UJVNL) was established to manage the In 2003, the Government of India launched a new industrial policy for Uttarakhand and Himachal Pradesh, providing generous tax and central excise benefits to industry investing in the states. Qualifying industries were eligible for a 100 percent outright excise duty exemption for a period of 10 years, and a 100 percent income tax exemption for an initial period of 5 years, with a partial exemption for a further 5 years. Other benefits and subsidies were also offered alongside this. 31 The government in Uttarakhand was strongly supportive of industry coming to the state, setting up and promoting industrial parks. Industry coming to Uttarakhand benefited from cheap and relatively reliable electricity at a time when electricity was very unreliable in neighbouring states.
In the five years following 2002, the distribution sector in Uttarakhand was transformed and a favourable consumer mix was won for the UPCL. Central and state funding was used to make investments in strengthening and extending the states' transmission and distribution infrastructure. Table 7 37 shows the increasing consumption of subsidising consumer groups relative to subsidised groups in the three years following 2002, while Table 8 38 The Uttarakhand Electricity Regulatory Commission (UERC), which was established in 2002, played a central role in shifting the state to the low-tariff environment that was important for industrialisation. The UERC submitted its first tariff ruling in 2003. Until this time, the UPCL had been charging their customers the Uttar Pradesh tariff rates that had been in place before the state was formed. The UERC most importantly ruled that the UPCL should be paying the UJVNL less for hydro power. They determined that the prevailing rate of 60.5 paisa per unit paid to the UJVNL, approved by the state 43 Uttarakhand had quickly been changed into a state where there was a strong base of industry, where the UPCL did not need subsidies from the state government, and where tariffs were some of the lowest in India. The improving situation for the electricity distribution sector in these early years was almost entirely a fortunate result of cheap hydro power and industrialisation. Over the same period, very little reduction was made in AT&C losses if HT industry is exempted from the statistics. Collection of total outstanding dues even fell in the two years following state formation. 44 While the UPCL was seeing its finances improve in the 2000s, and the UERC was seeking to carry out independent tariff setting and highlight where the UPCL needed to improve its performance, the UPCL was resistant to independent tariff-setting and efforts to deal with its underlying problems. During the 2000s, the UERC faced opposition and non-compliance to its tariff setting role. While the UPCL did submit an ARR to the UERC in 2003, they submitted it late and multiple shortcomings were identified by the UERC. After the UERC had asked for revisions several times, and despite the continued shortcomings, the UERC accepted a revised ARR because a tariff ruling was several months overdue. The following year the UPCL's ARR was submitted six months late, and according to the UERC it lacked basic information. The UERC asked for a revised ARR to be submitted, but the UPCL delayed their submission of a new version several times. 45 Following the UERC's 2003 tariff ruling, the UJVL went to APTEL to challenge the UERC's decision to reduce the amount that the UPCL paid for hydro power. They were partly successful, and several aspects of the UERC's 2003 tariff ruling were overturned and changes were made to the depreciation and return on investment they could claim from the UPCL. 46 The government tried on several occasions to give tariff directions to the UERC in its first years of operation, but the UERC resisted this. 47 In response to the UERC acting in an independent manner, the government acted to change the commission from being a one-member commission into a threemember commission, giving them the opportunity to appoint two further members. One former regulator recounted that: "When we established the commission, the government had not yet realised the full impact of creating regulatory commissions. When we set up, and were making the first regulations, no one bothered about the regulations. However, when they realised that the commission was independent-minded, the government decided to make the commission a three-man commission, bringing in two new members."
As well as setting tariffs, the UERC was also proactive in identifying and highlighting problems with billing, revenue realisation, and with metering, and released orders for the UPCL to address these areas. However, their orders were largely met with inaction. Starting with their first tariff ruling in 2003, the UERC identified where improvements needed to be made and auditing was necessary, while also highlighting incorrect figures in the accounts that the UPCL provided. In their first report they concluded that the UPCL was hiding losses by inflating the reported consumption of unmetered agricultural users. 48 Already in 2003, the UERC set targets for the UPCL to improve billing, metering, and to bring down AT&C losses. When little progress had been made, in 2005-2006 the UERC engaged IIT Roorkee to audit the UPCL accounts and identify where losses were occurring. This study found that there were large numbers of unmetered connections, connections listed as metered that were unmetered, and many metered connections that had been listed as defective for many years but no action had been taken to check and replace these meters. 49 Where there were defective meters, billing was done at a fixed normative rate. The UERC asked the UPCL to put together a plan to tackle the problems identified. No plan was submitted, and so the UERC carried out a further study between 2006-2007. This found that approximately 70 percent of UPCL's consumers were billed on actual meter reading, while the remainder were billed on the basis of assumed consumption or normative consumption. A large number of unmetered consumers were being shown as metered ones, with fictitious meter numbers, and these consumers were being billed a fixed normative amount. The UPCL was also still supplying consumers who had not paid their bills for years. The UERC's study also found problems with metering and billing of large industry, with basic errors in bills and suspiciously low load factors recorded for some large industry consumers. The study showed that there had been no improvement in meter reading, billing, or realisation over the 15-month period their study covered.
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In their 2009 tariff orders, the UERC again reported that few improvements had been made. Despite repeated meetings and brainstorming with managers and the Board of Directors at the UPCL, assurances of action, and the hiring of 1,100 staff by the UPCL to deal with the problems, little or no progress was made. 51 The UERC highlighted how they had identified up to 46,636 "ghost" consumers with fictitious meter numbers who were listed in billing data, and that the UPCL, despite requests, had not removed these customers from their accounts. 52 They further noted that despite the total number of customers in the state increasing from 8 lakh to over 12 lakh, the percentage of consumers billed on an actual consumption basis stayed at 70 percent from April 2005 to March 2009. 53 Finally, they outlined how a number of industry customers were still recorded with load factors below 10 percent.
The first chairman of the UERC wanted to introduce a higher tariff for areas where theft levels were higher, but this was opposed by the government and the UPCL and was not implemented. 54 The UERC had little recourse to effective enforcement measures. They did on several occasions fine individual officers of the UPCL when orders were ignored. For example, in 2006 they fined the MD of the UPCL Rs. 5,000, and then Rs. 100 for each day of continued default in regards to meter reading failures. However, this fine was successfully challenged and overturned in the APTEL courts. On several occasions the UPCL or officers at the UPCL have challenged sanctions from the UERC in the courts, highlighting the difficulty for the UERC in trying to enforce their orders.
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In the years following statehood, the government in Uttarakhand was focused on supporting and promoting new hydro power. Building hydro power was understood as key to developing the state economy. At the same time, in the 2000s, hydro power was being promoted by the central government in Delhi at a national level. However, developing new hydro power plants proved to be slow, with planned projects facing environmental opposition and corruption allegations. The growth in hydro power capacity in the state did not match the growth in demand following industrialisation.
OA regulations were passed in 2004, but there was no industry demand for OA at the time because electricity was cheap and reasonably reliable. In the 2000s, the UERC also worked to encourage industry and public participation in the tariff determination process. This was successful in terms of industry participation, with industry widely participating in the hearing processes for tariff setting. However, no strong consumer groups developed in the state. The UERC also established an Advisory Council, with both industry and consumer representatives invited onto it. of the first states in India to get Part A of APDRP funds. 59 Uttarakhand's government continued to promote and support large hydro power. However, environmental objections saw many projects stall, and at the end of the BJP government's time in office the CM had to cancel a number of hydro power projects as a result of the allegations of corruption surrounding them. 60 As a result of problems with new hydro power, the government took steps at the turn of the century to commission gas-fired power plants to meet projected demand increases. 61 By 2007, seasonal gaps between demand and allocated supply were becoming a problem, resulting in a situation where either the UPCL had to buy short-term power from central exchanges or resort to load shedding. Figure 9 62 shows this. In 2008, the growing gap between demand and supply was exacerbated because of drought conditions, leading to much lower levels of hydro power being generated. The UPCL resorted to long hours of load shedding from 2008 onward; for example, in 2008 there was a seasonal shortfall of 2-3 million units of power. 63 To deal with seasonal generation from hydro power, Uttarakhand organises power banking with other states each year. During months of surplus generation, they sell power out of the state, and during deficit months they buy power back. 64 This system has not always work well. For example, in 2010, power had to be returned to other states even as Uttarakhand faced a deficit and power cuts were being imposed. 65 There was also a tense political relationship between the state and central government following 2007. In 2008, the state government accused the centre of withholding power, causing the state's power crisis. Meanwhile, the UPA government in Delhi, which had shut down a gas power plant supplying Uttarakhand, accused the state of failing to make proper arrangements for power banking.
II. Reaping the Windfall of Cheap Hydro Power and Industry; Slow Progress in Performance Improvements
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In response to power shortages, the UPCL requested large tariff increases for industry, and the UERC put forward tariff increases for industry consumers on the basis of government direction. However, industry groups were successful in challenging the UERC's 2009-2010 and 2010-2011 tariff orders in the APTEL Courts, on the basis that tariffs had been increased according to the policy direction of the government, which is against regulations. 67 As a result, the tariff had to be changed, and the UPCL resorted to longer hours of load shedding. 68 Demand management measures were also implemented to deal with the power crisis. The UERC took the lead on this front. Different peak and off-peak tariffs were introduced to encourage industry to use less power at peak times. Beyond problems with seasonal shortages, Uttarakhand was reaping the benefits of cheap power and industrial demand. In the five years following the 2007 election, the headline rate of AT&C losses at the UPCL continued to steadily decline. In 2007-2008 the rate was 38.32 percent, and by 2012-2013 it was 23.18 percent. 70 This decline was largely the result of the UPCL's growing base of industrial consumers. In their 2011 tariff ruling, the UERC noted how the UPCL had the advantage of industrial consumers being only 1.1 percent of their total customers, but contributing 63 percent of their revenue. 71 Beyond industrial consumers, problems remained with revenue realisation, meters, and with so-called "ghost" customers. AT&C losses were over 50 percent in many towns, such as Vikasnagar, Pauri, Uttarkashi, Ramnagar, Haldwani, Gopheswar, Nainital, Almora, Pithoragarh, Champawat, and Ranikhet. 72 In 2010, the UERC reported that while some districts had seen improvements in losses, others saw little improvement or their situation worsened. 73 Defective metering was increasing in some places. In 2011, the UERC reached the damning conclusion that: "It is evident that the three major functions of the licensee, i.e., metering, billing, collection, are in total disarray. Lot of efforts are required by the licensee to set them right." 74 The UERC was identifying the problem of "ghost" customers each year; however, up until 2012, action was still not taken to remove these customers. 75 The UERC refused to allow losses above targets to be claimed through higher tariffs in ARRs. However, they did not have the enforcement power to make the UPCL crack down on defective meters and "ghost" customers. Looking at Uttarakhand as it faced increasing power shortages from 2007, and did not effectively plan for further cheap hydro power, it is apparent that the state's windfall of cheap power and a large industrial base is in many ways a lucky structural position, not politically or technically engineered within the state.
As a demand and supply gap developed and load-shedding hours were increased, industry sought the option of OA from the UERC. As a result, in 2010, the UERC laid out regulations for industry to be able to make use of OA. 76 Industry in the state generally did not want to cut their relationship with the UPCL entirely, but wanted to be able to access power during seasonal deficit periods and when load shedding was taking place. 77 The UERC drew up OA regulations that distinguished between short-term, mediumterm, and long-term OA, setting different charges for each. Transmission, wheeling, and cross-subsidy charges were not given for short-term OA during seasonal deficit periods. 78 Some explicit political interference in the power sector was evident in Uttarakhand. Shortly before the elections in 2012, the UPCL spent a very large amount of money buying expensive power on the open market. This violated guidelines from the UERC on the purchasing of expensive power from the open market. 79 When the government realised the importance of the UERC, they tried to ensure that members more favourable to the discom and generator would be placed in the UERC. After the first chairman retired, for a number of years the UERC became less proactive in pushing the UPCL to improve its performance. 80 After the first years of the UERC's operation, the government tried to reign-in the independence of the commission and it went through a stage where it was less assertive. 81 2014 Harish Rawat, the choice of the local Congress Party, became CM. 82 Over the next two years President's Rule was imposed twice in the state. In 2012, the government acted to relieve the debt level of the UPCL, whose accumulated losses were Rs. 1,948.22 crore in 2010-2011, with a Rs. 915 crore package. 83 The new CM also ordered an inquiry in 2012 into alleged scams from previous years in the state, including the alleged hydro power scam. 84 The Congress government moved to further push industrialisation in higher areas, recognising the lack of development in the hills. 85 The state has continued to face seasonal power crises, with demand failing to meet supply during the lean hydro power months. Significant power shortages hit the state in 2012, 2014, and 2015 and the UPCL resorted to power cuts. 86 In 2015, the Government of Uttarakhand committed the state to achieving 24x7 power by 2018, and launched a drive for full electrification. Providing 24 hours of electricity supply to all classes of consumers by 2018, including those households currently not connected, appears to be very achievable. The finances of the UPCL are relatively strong. In 2016 the Power Ministry's report on India's power sector gave Uttarakhand's discom a very good "A" rating. 87 In their 24x7 plan, the government states that almost 24 hours is already being supplied in urban areas, 22-24 hours in rural areas, and 19-22 hours to industries. They state that providing 24-hour electricity would result in an increase in peak demand from 1,930 MW currently to 2,845 MW in FY 19, and an increase in the state's energy requirement from 12,617 MU in FY 15 to 18,062 MU in FY 19. 88 New planned capacity will see 1,035 MW newly available by FY 19, at an investment of Rs. 3,666 crores. Even with this new capacity, higher demand will mean a shortfall of 23-30 percent versus long-term allocated power, and so short-term power will be purchased from the open market and new longer term capacity planned. 89 Just over one lakh households still need to be electrified, and funding from the Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY) will be used for this. 90 Uttarakhand also signed up to UDAY in 2016, so that the state could access central government financial support for transmission system upgrades. 91 The UPCL did not require the financial repackaging support of UDAY.
92 Targets set out in UDAY include a commitment by the UPCL to reduce their AT&C losses from 18.64 percent in FY 2014-15 to 14.50 percent in FY 2018-19. They also commit to increase their hours of supply in areas where losses are reduced, to eliminate the ACS and ARR gap by FY 2018-19, and to electrify all households by FY19. Many of these targets were already in place.
There is still a good consumer mix for the government to be able to achieve its targets. In 2013-2014, of the 17.83 lakh consumers in the state, 87.52 percent were domestic, 10.18 percent were non-domestic consumers, and 0.62 percent were industry consumers. Industry consumers counted for 56.17 percent of consumption and 63 percent of revenue. 93 However, there are challenges to Uttarakhand attaining 24x7 electricity. The UPCL intentionally does not provide 24-hour supply to high-loss agricultural feeds, as doing so impacts their revenue realisation. 94 Unless tariffs rise or the government subsidises 24-hour supply to such consumers, the UPCL has little incentive to do so in the future. Providing 24x7 power will be easier if there is a separation between agricultural and non-agricultural feeders, and agricultural feeders are exempted from the target of 24 hours of supply. 95 Further, business associations in Uttarakhand question the ability of the state to deliver 24-hour supply, pointing out that outages are common and reliability has deteriorated in recent years. Two further issues also highlight the challenges ahead. First, over the last three years the share of industry consumption in the state has fallen as a result of industrial consumers moving to use OA. Second, large numbers of mainly domestic consumers are being added every year, but the UPCL tends to see higher losses amongst domestic consumers. Between March 2014 and March 2015, the number of consumers with the UPCL increased from 17.83 lakh to 18.91 lakh, with 90 percent of the increase made up by domestic consumers. 96 Looking forward, there is uncertainty around the extent to which the UPCL will be able to continue to rely upon cheap power and a high industrial demand. Following major flooding in Uttarakhand in 2013, the Supreme Court of India set up a committee to look at whether hydro power had affected the severity of the floods and whether hydro plants then being built would have a negative environmental impact. This led to the suspension of all but one major hydro project. The state government has stated its opposition to this, but a block on new clearances is in place. 97 Developing hydro power is further complicated by the multiple environmental and forestry clearances required. The government has recently turned its focus on supporting the development of micro and small hydro power, seeing a potential of 3,000 MW of capacity for such systems. 98 To date, however, small and micro hydro power show little signs of producing the large increases in capacity that the state requires to meet electricity demand cheaply. In 2014, the government agreed to buy 2.5 MU per day of hydro power from Himachal Pradesh, at a rate of Rs. 2.97 per unit. 99 This extended some additional cheap power to Uttarakhand.
The UPCL has been buying short-term power through e-auctions to meet short-term demand. 100 While this power is currently cheap, continued low rates cannot be guaranteed, and the UERC has been pushing the UPCL to not rely so heavily upon short-term power purchasing. In light of this situation, starting with the BJP government in office from 2007-2012 and continued by the Congress government, there has been a turn towards gas, with several new generation plants commissioned. In 2016, the government signed a 25-year agreement to buy electricity from three gas-based power plants in the state. 101 However, electricity from gas power plants is much more expensive than hydro power, and this poses a longer-term challenge to Uttarakhand's status as a low-tariff state. For example, a rate of Rs. 4.70/kWh was provisionally approved by the Commission for this gas power in 2016-2017, while the average approved purchase price of power from all other sources in 2016-2017 was Rs. 2.83 102 As well as cheap power being increasingly uncertain, the UPCL might not be able to rely upon a large industrial base to maintain its financial position in the coming years as industrialisation has been slowing. There is a shortage of available land, and for industry already in Uttarakhand the central government benefits that attracted them over the last 15 years are now coming to an end. There has also been public opposition to new industrial developments. 103 Thus, it is unclear whether industry will stay in Uttarakhand as the benefits end, especially if electricity is unreliable or if tariffs cannot be kept low. The Uttarakhand government has sought to maintain its attractiveness to industry. For example, it hired Ernst and Young to work on the ease of doing business in Uttarakhand and to help the state set up a regulatory one-stop shop. Yet problems remain evident. In 2016, following tariff rises, industry associations complained to the government that the state was losing its low-tariff status, and that unscheduled load shedding was a problem for industry. 104 There is a growing demand for OA, with the UERC arguing that this is why industry consumption as a percentage of total consumption has fallen in recent years. 105 In 2011-2012, the quantity of power traded through OA was 10.34 MU, while in 2013-2014 this figure had increased to 281.03 MU-although in 2014-2015 the figure was down to 181.37 MU. 106 If industry does turn to OA in large volumes in the coming years, this will be a serious threat to the UPCL's position.
The UPCL has managed to steadily reduce the overall AT&C losses over the last 16 years. In 2001-2002, AT&C losses were at 54.56 percent, but are now down to 18.82 percent. 107 They have introduced new billing software and systems, and are currently working on a new central control centre. This will allow them to monitor what is happening at a sub-station level. In recent years, the UPCL has submitted its ARRs on time. As part of the state's R-APDRP programme, transmission infrastructure and sub-stations and lines are being upgraded, while state financing is being used to lay aerial bunch cables to cut theft. The introduction of KVH billing has also helped to cut down on theft. This all shows that progress is being made by the UPCL.
However, there remains an ongoing problem of high losses beyond HT industry and in the "plains" districts. In 2012, nearly 40 percent of all theft was being reported from three cities: Haridwar, Kashipur, and Rudrapur. 108 Figure 10 109 shows how AT&C losses for consumers excluding HT industry consumers have remained high. The view expressed by regulators and officers is that it is difficult for the UPCL to crack down on theft because of the political protection of theft in plains areas, and that it is difficult for officers to operate independently of political interference. Anecdotally, the plains districts are understood to be "plum postings," because of the earning potential for officers posted there. 110 These continuing problems highlight how Uttarakhand has been lucky to have cheap power and a large industry base, which wallpapers over the kind of theft and billing problems, which in other states such as Uttar Pradesh, have resulted in struggling discoms. There is a need for improvements in the training of staff at the UPCL, and a culture shift is needed.
111 Detailed data about theft and defective meters has been made available by the UERC on an annual basis over the last decade, and multiple orders have been given to improve on problems, but action remains very slow.
Over the last 16 years, the UERC has repeatedly ordered the UPCL to improve its performance and has identified where improvements are needed. They have disallowed claims for higher tariffs to cover losses that the UPCL has accrued above targets set, or to cover bad debts. They have also set penalties where targets are not met. It seems clear that tariff orders have been the cornerstone of forcing better performance at the UPCL since statehood. The UERC has a largely permanent staff, which means that they are better able to work independently of interference, and the commission has developed in-house expertise. The UERC has, however, struggled to enforce improvements at the UPCL, and the UPCL has been reluctant to follow orders or to productively engage with the UERC. 112 The UERC has been active in facilitating and fostering industry participation in the electricity distribution sector. Business associations in the state take a positive view of the role of the commission, seeing it as having introduced transparency into the sector, and as being a body where they can seek grievance redress. There is wide participation by industry and local businesses at public hearings. There are not any large organised consumer groups, however, despite encouragement by the UERC.
The government is now promoting renewables beyond large hydro power in Uttarakhand. While this adds capacity in the state, it will increase the upward pressure on electricity prices in the coming years. The UERC has in recent years been proactive in ordering the UPCL to comply with Renewable Purchase Obligations (RPOs), and has demanded that the UPCL buy Renewable Energy Certificates (RECs) when it 111 View expressed by regulators and officers at the UPCL. 112 Interviews with regulators at the UERC. has not met its targets. When the UPCL failed to hit their RPO level in 2014, the UERC fined the MD of the UPCL Rs. 20,000, while adding an additional daily fine of Rs. 2,000 until compliance was met. 113 The Uttarakhand Renewable Energy Development Agency (UREDA) has been tasked by the UERC to commission 300 MW of solar power over the next 2 to 3 years. This is despite the state having cheap hydro power and land shortages in areas where solar power is viable. 114 The Uttarakhand Solar Power Policy 2013 set a target of 500 MW of solar power by 2017. 115 In 2016, the Government of Uttarakhand invited applications for 10MW of grid-connected rooftop PV and small-scale solar systems of 5 KW each. 116 The feed-in-tariff agreed upon for rooftop solar power that the UPCL will pay customers was set at Rs. 9.2 per unit 117 -a figure significantly higher than the current average cost per unit for power paid by the UPCL. Projects to support biomass and bio-waste generation are also being promoted, and Uttarakhand has agreed to buy bundled coal and solar electricity from the NTPC. Demand reduction measures are being pushed by the UERC, and an LED bulb replacement program has been run. Under the 24x7 program, UREDA is tasked with reducing demand by 5 percent. A time-of-day-tariff and incentives for solar hot water heaters have been key tools used to target demand reduction.
Notably, privatisation of distribution has not yet taken place in Uttarakhand, despite it being pushed in multiple other states in India. During the last BJP government's time in power between 2007-2012, the UPCL put forward plans for the privatisation of power distribution at Roorkee and Rudrapur, in Udham Singh Nagar district, where AT&C losses are very high. 118 Yet, this plan made little progress. In 2015, plans were announced by the Congress government to privatise power distribution at Kashipur in Udham Singh Nagar and Roorkee in Haridwar district, using a public private partnership model where the government would handle the infrastructure while private companies would run the lines and collect revenue. 119 However, 11,000 employees from the power companies in Uttarakhand threatened to go on strike if the government moved ahead with privatisation, 120 and the plans were quickly shelved.
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Conclusion
Uttarakhand's electricity distribution sector has, in many regards, fared well since the state was formed. The combination of cheap hydro power and a large industrial base has meant that Uttarakhand's one public discom, the UPCL, has performed well financially and has not required annual subsidies. Over the last 16 years, headline AT&C losses have been reduced dramatically. Further, the UPCL has made significant improvements to its billing and monitoring systems, and appears close to being able to provide 24x7 power. Full electrification has almost been achieved. Over the last 16 years, the UERC has played an important role in keeping tariffs low and in pushing for improvements at the UPCL. However, Uttarakhand's golden combination of cheap power and large industry base is arguably one that has not been engineered politically or technically within the state. Furthermore, while the benefits of cheap power and industry have been relied upon, there has been a failure by the UPCL to deal with problems around defective meters, and to crackdown on high AT&C losses beyond industrial consumers. While the UERC has on an annual basis identified where the problems are, there appears to be a lack of political and administrative will and capacity to reduce AT&C losses.
Looking forward, the combination of cheap power and plentiful industry consumption looks fragile, as Uttarakhand buys more expensive gas and renewables-based electricity and as industrial incentives run out. Uttarakhand's government has not yet faced having a discom in the kind of financial crisis that states like Uttar Pradesh have had to deal with every few years over recent decades. It has never had to solve the puzzle of how to become financially strong with a low base of industrial consumers. It has not yet tested whether the state has the political stability or leadership to tackle a worsening of the financial situation at the state's discom, or whether governments in Uttarakhand would be willing to oversee a comprehensive drive to crack down on theft and bring down AT&C losses.
